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In the title compound, C 13 H 9 C1IN0 4 S, the dihedral angle 
between the aromatic rings is 81.04 (17)°. The disposition of 
the I and CI atoms attached to the two rings is anti. In the 
crystal, molecules are connected via O— IT ■ O and N— 
H- ■ O hydrogen bonds. 

Related literature 

For background to thiazine heterocycles, see: Arshad et at 
(2008, 2011). For their biological activity, see: Medina et at 
(1999). For related structures, see: Arshad et at (2009a,fo,c). 



Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
T min = 0.661, r m „ = 0.806 

Refinement 

R[F 2 > 2a(F 2 )] = 0.054 

wR(F 2 ) = 0.129 

S = 1.03 

3668 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



16645 measured reflections 
3668 independent reflections 
1876 reflections with / > 2a(I) 
R<„, = 0.058 



191 parameters 

H-atom parameters constrained 
A/w = 1.24 e A~ 3 
Ap mi „ = -1.30 e A~ 3 



D-H- - A 


D-H 


H- ■ A 


D-A 


D-H- - A 


N1-H1-02' 


0.86 


2.38 


3.214 (6) 


162 


Ol-HlO- ■ 02" 


0.82 


2.09 


2.771 (6) 


140 


Symmetry codes: (i) x 


-y + \,z-- 


1; (ii) -x + iy- 


hi-z + i. 





Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and PLATON (Spek, 2009); software 
used to prepare material for publication: WinGX (Farrugia, 1999) and 
PLATON. 

The authors acknowledge the Higher Education Commis- 
sion of Pakistan for providing a grant for the project to 
strengthen the Materials Chemistry Laboratory at GC 
University, Lahore, Pakistan. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB5865). 




Experimental 

Crystal data 

C 13 H 9 C1IN0 4 S 
M, = 437.62 
Monoclinic, Fl^/n 
a = 14.1522 (8) A 
b = 7.3203 (4) A 
c = 14.7193 (8) A 
P = 104.892 (2)° 



V = 1473.68 (14) A 3 
Z = 4 

Mo Ka radiation 
jtt = 2.51 mm -1 
T = 296 K 

0.18 x 0.15 x 0.09 mm 



References 

Arshad, M. N., Khan, I. U, Zia-ur-Rehman, M. & Shafiq, M. (2011). Asian J. 

Chem. 23, 2801-2805. 
Arshad, M. N., Tahir, M. N„ Khan, I. U, Shafiq, M. & Sharif, H. M. A. (20096). 

Acta Cryst. E65, o831. 
Arshad, M. H, Tahir, M. N., Khan, I. U, Shafiq, M. & Siddiqui, W. A. (2008). 

Acta Cryst. E64, o2045. 
Arshad, M. H, Tahir, M. N., Khan, I. U, Siddiqui, W. A. & Shafiq, M. (2009a). 

Acta Cryst. E65, o281. 
Arshad, M. N., Tahir, M. N., Khan, I. U, Siddiqui, W. A. & Shafiq, M. (2009c). 

Acta Cryst. E65, o230. 
Bruker (2007). SADABS, APEX2 and SAINT. Bruker AXS Inc., Madison, 

Wisconsin, USA. 
Farrugia, L. X (1997). /. Appl. Cryst. 30, 565. 
Farrugia, L. J. (1999). /. Appl. Cryst. 32, 837-838. 

Medina. J. C, Roche, D., Shan, B., Learned, R. M., Frankmoelle, W. P., Clark, 
D. L., Rosen, T. & laen, 1. C. (1999). Bioorg. Med. Chem. Lett. 9, 1843-1846. 
Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 
Spek, A. L. (2009). Acta Cryst. D65, 148-155. 



t Materials Chemistry Laboratory, Department of Chemistry, GC University, 
Lahore 54000, Pakistan. 



Acta Cryst. (2011). E67, o1327 



doi :1 0.1 1 07/S1 60053681 1 01 641 2 



Arshad eta/. 01327 



supplementary materials 



supplementary materials 



Acta Cryst. (2011). E67, ol327 [ doi:10.1107/S1600536811016412 ] 

2-Chloro-4-(2-iodobenzenesulfonamido)benzoic acid 

M. N. Arshad, I. U. Khan, H. M. Rafique, A. M. Asiri and M. Shafiq 

Comment 

The title compound, (I), is an example of a halogenated sulfonamide, which are reported as inhibitors for the growth of 
multidrug resistant MCF-7/ADR cancer cells (Medina et al, 1999). In continuation to our researches with sulfonamides 
(Arshad et al, 2009a), the title compound has been prepared, as an intermediate for the preparation of thiazine related 
heterocycles (Arshad et al, 2008, 2011). 

The crystal structure of (I) being reported here as an isomer of previously reported compound 2-chloro- 
5-(2-iodobenzenesulfonamido)benzoic acid (II), (Arshad, et ah, 2009a). The bond lengths and bond angles are 
also compareable with the 5-benzenesulfonamido-2-chlorobenzoic acid (III), (Arshad, et al, 20096) and 4-(2- 
Iodobenzenesulfonamido)benzoic acid monohydrate (IV) (Arshad, et al, 2009c). The two aromatic rings A (C1-C6) and 
B (C7-C12) are oriented at dihedral angle of 81.04 (17)° which is lower than in (IV i.e. 87.07 (6)°) and greater than in 
(II i.e. 74.46 (9)°) and (III i.e. 74.18 (17)°). No intramolecular hydrogen bonding interaction have been observed in the 
molecule. The intermolecular interaction of O — H-O and N — H—O forms three dimentional network to stabilize structure 
of molecule (Fig. 2 and Tab. 1). 



Experimental 

The title compound was prepared following the method of Arshad et al. (2009a). Red needles were recrystallised from 
methanol. 



Refinement 

All the H-atoms were positioned with idealized geometry with C — H = 0.93 A, N — H = 0.86 A, O — H = 0.82 A and were 
refined using a riding model with £/j S0 (H) = 1.2 J7 e qfor aromatic C and N atoms and with (7j S0 (H) = 1.5 (7 eq for O atom. 



Figures 



i 



Fig. 1 . The structure of (I) with displacement ellipsoids drawn at the 50% probability level. 
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Fig. 2. Unit cell packing for (I) with hydrogen bonding shown as dashed lines. 



2-Chloro-4-(2-iodobenzenesulfonamido)benzoic acid 



Crystal data 




C13H9CIINO4S 


^(000) = 848 


M r = 437.62 


D x = 1.972 MgnT 3 


Monoclinic, P2\ln 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2yn 


Cell parameters from 2692 reflections 


a = 14.1522 (8) A 


6 = 2.9-22.2° 


b = 7.3203 (4) A 


|i = 2.51 mm 1 


c= 14.7193 (8) A 


7=296K 


(3= 104.892 (2)° 


Needle, red 


V= 1473.68 (14) A 3 


0.18 x 0.15 x 0.09 mm 


Z=4 





Data collection 



Bruker Kappa APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
r min = 0.661, J max = 0.806 
16645 measured reflections 



3668 independent reflections 

1876 reflections with / > 2o(7) 
Rini = 0.058 

Qmax = 28.3°, 9 m i n = 2.9° 

^ = -18^18 

k = -9^5 
/=-19-»18 



Refinement 



Refinement on F 

Least-squares matrix: full 

R[F 2 > 2o(F 2 )} = 0.054 

wR(F 2 ) = 0.129 

S= 1.03 

3668 reflections 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[a 2 (F 0 2 ) + (0.0383P) 2 + 3.6338P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o-) max < 0.001 
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191 parameters Ap max = 1 .24 e A 

0 restraints Ap min = - 1 . 30 e A~ 3 

Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *ITJ 
^iso ' ^eq 


11 


0.09820 (4) 


0.29186 (7) 


-0.02615 (4) 


0.0813 (2) 


Cll 


0.57812 (11) 


-0.0907 (2) 


0.24047 (12) 


0.0606 (5) 


SI 


0.22376 (11) 


-0.1302 (2) 


-0.02876 (11) 


0.0446 (4) 


02 


0.6990 (3) 


0.2380 (5) 


0.2686 (3) 


0.0522 (11) 


03 


0.1453 (3) 


-0.1280 (6) 


-0.1113 (3) 


0.0608 (12) 


04 


0.2813 (3) 


-0.2894 (6) 


-0.0053 (4) 


0.0685 (13) 


Ol 


0.6486 (3) 


0.4890 (5) 


0.1868 (3) 


0.0587 (12) 


HIO 


0.6958 


0.5337 


0.2247 


0.088* 


Nl 


0.2946 (3) 


0.0364 (6) 


-0.0429 (3) 


0.0415 (12) 


HI 


0.2808 


0.0897 


-0.0967 


0.050* 


CI 


0.1801 (4) 


-0.0725 (8) 


0.0698 (4) 


0.0443 (14) 


C2 


0.1285 (4) 


0.0854 (10) 


0.0765 (5) 


0.0549 (17) 


C3 


0.0945 (5) 


0.1169(14) 


0.1543 (6) 


0.082 (3) 


H3 


0.0604 


0.2237 


0.1588 


0.099* 


C4 


0.1104 (8) 


-0.005 (2) 


0.2231 (8) 


0.116 (4) 


H4 


0.0860 


0.0174 


0.2749 


0.140* 


C5 


0.1625 (7) 


-0.1670 (17) 


0.2205 (6) 


0.102 (4) 


H5 


0.1740 


-0.2503 


0.2698 


0.122* 


C6 


0.1957 (5) 


-0.1974 (11) 


0.1423 (6) 


0.070 (2) 


H6 


0.2295 


-0.3047 


0.1380 


0.085* 


C7 


0.3765 (4) 


0.1009 (7) 


0.0255 (4) 


0.0315 (12) 


C8 


0.4328 (4) 


-0.0092 (7) 


0.0936 (4) 


0.0372 (13) 


H8 


0.4155 


-0.1309 


0.0976 


0.045* 


C9 


0.5151 (4) 


0.0594 (7) 


0.1565 (4) 


0.0350 (13) 


CIO 


0.5457 (4) 


0.2393 (6) 


0.1501 (4) 


0.0297 (11) 


Cll 


0.4845 (4) 


0.3480 (7) 


0.0827 (4) 


0.0390 (13) 


Hll 


0.5006 


0.4704 


0.0788 


0.047* 


C12 


0.4019 (4) 


0.2832 (7) 


0.0222 (4) 


0.0384 (13) 


H12 


0.3625 


0.3611 


-0.0214 


0.046* 


C13 


0.6385 (4) 


0.3173 (7) 


0.2090 (4) 


0.0364 (13) 



sup-3 



supplementary materials 



Atomic displacement parameters (A 2 ) 





(7 


TT 22 
U 


U 


U 


U 


U 


11 


0.0650 (3) 


0.0593 (3) 


A 1 1 A C f C\ 

0.1146 (5) 


A A 1 A O t~\\ 

0.0148 (2) 


A A 1 A 1 /"J\ 

0.0143 (3) 


A AA /I f1\ 

0.0042 (3) 


Cll 


a rirn /a\ 

0.0512 (9) 


a a a c 0 so\ 

0.0458 (8) 


A ATI 1 / 1 

0.0741 (12) 


A AA1 f f r l\ 

0.0036 (7) 


A A AT "7 SO\ 

-0.0037 (8) 


A ATA 1 ZO\ 

0.0291 (8) 


SI 


0.0403 (8) 


A A A 1 "7 ZO\ 

0.0417 (8) 


0.0510 (10) 


A AA"7T f f\ 

-0.0072 (6) 


A A 1 AT ZO\ 

0.0103 (8) 


A A 1 1 A f r l\ 

-0.0130 (7) 


02 


A AT O 

0.03s (2) 


0.048 (2) 


A AC A t"l\ 

0.059 (3) 


A AATT /I 0\ 

0.0023 (18) 


A A 1 A /"O 1 * 

-0.010 (2) 


A AAT /"^»\ 

0.007 (2) 


03 


0.055 (3) 


A A*7 1 \ 

U.U/1 (3) 


A A C 1 \ 

U.UM (3) 


A A 1 O /'T^ 

-U.Ulo (2) 


A AAT /T~\ 

U.UU3 (2) 


A An 

-0.023 (2) 


04 


0.060 (3) 


a at a 1 t \ 

0.039 (2) 


0.105 (4) 


A AA A 1 'I \ 

-0.004 (2) 


A ATA 1") \ 

0.020 (3) 


A A 1 1 1 O \ 

-0.013 (2) 


01 


0.069 (3) 


0.044 (2) 


A AJ f \ 

0.045 (3) 


A A 1 A / O \ 

-0.019 (2) 


A A 1 "7 /T \ 

-0.017 (2) 


A AA/' /' O \ 

0.006 (2) 


Nl 


A ATH /T \ 

0.037 (3) 


0.058 (3) 


0.027 (3) 


A AAO /T\ 

-0.008 (2) 


A AAC /1\ 

0.005 (2) 


A AA 1 /T\ 

0.001 (2) 


CI 


A AT /I fs \ 

U.U34 (3) 


A (If 7 / /I \ 

U.Ud / (4) 


A A A 1 //I \ 

U.U41 (4) 


A A 1 T ^ 

-U.U13 (3) 


A AAZT /T\ 

U.UUo (3) 


A AA 1 ^ 

U.UU1 (3) 


C2 


A AT /I fi \ 

0.034 (3) 


0.077 (5) 


0.053 (4) 


A ATA C}\ 

-0.020 (3) 


A A 1 A /I \ 

0.010 (3) 


A ATA / /I \ 

-0.020 (4) 


C3 


a A/o /c^ 

0.062 (5) 


0.125 (7) 


0.075 (6) 


A A1 A i Z\ 

-0.020 (5) 


A A A C /C~\ 

0.045 (5) 


A ATA 

-0.039 (6) 


C4 


0.091 (8) 


0.201 (13) 


A A"7A SH\ 

0.070 (7) 


A A/'T /0\ 

-0.062 (8) 


0.045 (6) 


A ATA /0\ 

-0.020 (8) 


C5 


0.082 (7) 


0.160 (10) 


0.057 (6) 


-0.047 (7) 


0.009 (5) 


0.040 (7) 


C6 


0.053 (4) 


0.085 (5) 


0.070 (5) 


-0.016(4) 


0.009 (4) 


0.016(4) 


C7 


0.030 (3) 


0.04 l (3) 


0.026 (3) 


-0.002 (2) 


0.013 (2) 


-0.001 (2) 


C8 


0.037 (3) 


0.035 (3) 


0.042 (4) 


0.000 (2) 


0.013 (3) 


0.003 (3) 


C9 


0.036 (3) 


0.036 (3) 


0.034 (3) 


0.010 (2) 


0.012 (3) 


0.011 (2) 


CIO 


0.029 (3) 


0.03 l (3) 


0.031 (3) 


0.002 (2) 


0.011 (2) 


0.000 (2) 


Cll 


0.042 (3) 


0.037 (3) 


0.036 (3) 


-0.002 (2) 


0.006 (3) 


0.005 (2) 


C12 


0.036 (3) 


0.040 (3) 


0.036 (3) 


0.000 (2) 


0.002 (3) 


0.012(3) 


C13 


0.041 (3) 


0.038 (3) 


0.031 (3) 


-0.001 (2) 


0.012(3) 


0.001 (2) 



Geometric parameters (A, °) 








11— C2 


2.102 (7) 


C4— C5 


1.401 (14) 


Cll— C9 


1.722 (5) 


C4— H4 


0.9300 


SI— 04 


1.413 (4) 


C5— C6 


1.368 (12) 


SI— 03 


1.420 (4) 


C5— H5 


0.9300 


SI— Nl 


1.626 (5) 


C6— H6 


0.9300 


SI— CI 


1.767 (6) 


C7— C8 


1.371 (7) 


02— CI 3 


1.206 (6) 


C7— C12 


1.386 (7) 


Ol— C13 


1.315 (6) 


C8— C9 


1.383 (7) 


Ol— HIO 


0.8200 


C8— H8 


0.9300 


Nl— C7 


1.407 (6) 


C9— C10 


1.396 (7) 


Nl— HI 


0.8600 


C10— Cll 


1.388 (7) 


CI— C6 


1.380 (9) 


C10— C13 


1.489 (7) 


CI— C2 


1.384 (9) 


Cll— C12 


1.360 (7) 


C2— C3 


1.371 (9) 


Cll— Hll 


0.9300 


C3— C4 


1.326 (14) 


C12— H12 


0.9300 


C3— H3 


0.9300 






04— SI— 03 


119.6(3) 


C5— C6— CI 


121.5 (8) 


04— SI— Nl 


108.3 (3) 


C5— C6— H6 


119.3 


03— SI— Nl 


104.7 (3) 


CI— C6— H6 


119.3 


04— SI— CI 


107.3 (3) 


C8— C7— C12 


119.0 (5) 
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p.1 c 1 p 1 
Uo — Si — CI 


luy.o (5) 


Co — C / — JN 1 


1 n n 

izz.y (j) 


\T| c 1 P 1 

JN 1 — Si — CI 


1 C\& A /1\ 

lUo.4 (2) 


ClZ — C / — JN 1 


1101 
llo.l (d) 


pi i p. 1 niA 

CI o — Ul — H1U 


1 nn c 


f^H t~^Q r^Ci 

c / — Co — cy 


1 in c /c\ 
1ZU.D 


p-7 \T i c< i 

C/ — JN 1 — Si 


IZj.o (4 J 


C"i no ttQ 

C / — Co — rlo 


no 7 

1 iy. / 


p~7 \ti tti 
C/ — JN 1 — HI 


1 1 /.Z 


r^c\ no TJO 

CV — Co — hlo 


linn 

ny. / 


CI \T 1 TJ 1 

M — JN 1 — Ml 


117 1 

1 1 /.z 


r^Q f^a n n 
Co — CV — C 1 U 


1111 /c\ 

1Z1 .3 (j) 


p/: p 1 pi 
Co — CI — C2 


lis. / (o) 


Co — cy — ci i 


11/^1 f A\ 

llo.l (4) 


p/: p 1 ci 
Co — CI — Si 


I 1 *7 1 (£\ 

II /.z (o) 


pin pn r^l i 

ciu — cy — en 


1 11 C //lA 

1ZZ.D (4) 


po p 1 c 1 
C2 — CI — Si 


n/i i /c\ 

1Z4.1 P) 


pi 1 pi n pn 

cn — ciu — cy 


1 lo.Z (j) 


PI P^ P1 

Co — Cz — C 1 


1ZU.3 (/) 


pi 1 pin pi i 

Cll — CIU — C13 


1 iy.4 (4) 


pi /~"> n 
Co — Cz — 11 


11!).4 (O) 


pn pin p 1 ■} 
cy — C 1 U — C 1 5 


1 1/1 /I fZ\ 

1 Z4 .4 (d) 


CI — C2 — 11 


124.3 (5) 


PI1 P11 pin 

Clz — Cll — CIU 


1 11 0 /c\ 

122.8 (5) 


p^i pi pi 
C4 — Co — C2 


lino (C\\ 

llv.o (y) 


ph pi 1 tti i 
ClZ — Cll — rll 1 


110/; 
llo.o 


p^i pq \jl 
C4 Co — Hi 


1ZU.1 


Pin p| | I1 1 1 

CIU — Cll — rll 1 


110/; 
llo.o 


p^ pi in 
C2 — Co — Hi 


1 in 1 
1ZU.1 


PI | P 1 1 P~7 

Cll — Clz — C/ 


1 in n 
120.0 (5) 




1 11 A fQ\ 


pi i pi 1 U19 

V. 1 1 v 1 z, — 1 1 1 z, 


1 70 0 


C3 — C4 — H4 


118.8 


C7 — C12 — HI 2 


120.0 


C5 — C4 — H4 


118.8 


02 — C13 — Ol 


122.6 (5) 


C6 — C5 — C4 


117.2 (9) 


02 — C13 — C10 


126.4 (5) 


C6 — C5 — H5 


121.4 


Ol — C13 — C10 


111.0 (5) 


C4 — C5 — H5 


121.4 






r\A c 1 m 1 p~7 
U4 — SI — JN1 — C/ 


co n /c\ 

-58.9 (5) 


Si — JN1 — C/ — Co 


3U.4 (/) 


r\i c 1 mi p~7 
Oo — SI — JN1 — C/ 


1 "71 /I //I \ 

1 /Z.4 (4) 


ci mi f^n n 1 
Si — JNl — C/ — Clz 


1 cn n fA \ 

— 1 DU.y (4) 


P 1 C 1 M 1 t~*H 

CI — Si — JN1 — C/ 


C£ 1 /c\ 

Do.Z (p) 


C 12 — C / — Co — C9 


1 *7 /Q\ 

-1.7 (8) 


r\A ci p 1 p/; 
U4 a 1 — C 1 — Co 


o n /c\ 

-8.9 (5) 


mi f^n po f^t\ 
JN 1 — C / — Co — C9 


1 77 n /c\ 

1 / /.u p) 


r\i c 1 p 1 p/: 
Co — Si — CI — Co 


1 11 C /C\ 

IZZ.D (j) 


f^n ro r^n pin 
C / — Co — C9 — C 1 0 


— Z.o (0) 


\T i pi p/r 
JN 1 Si CI tt) 


1 1/1 "7 ^C\ 

— 1Z4. / (jj 


c^~i r*Q r^o r^i 1 
C / — Co — C9 — CI 1 


1 7C C /'/1\ 

1 /o.j (4 ) 


f\A ci p 1 po 
U4 Si — CI — C2 


1 "71 1 /C\ 
1 /3. / (S) 


pn pn pin pn 
Co — C9 — C 1 0 — C 1 1 


C T /"7\ 

5.3 (7) 


P.1 c< i pi p') 

Uo — Si — CI — Lz 


c/i n /ex 
— D4.V p ) 


pi 1 pn pin pi 1 
Cll — C9 — C 1 0 — C 1 1 


1 1 /'/I ~\ 

— 1 /0. 1 (4j 


\T i oi pi p*-) 

JN 1 — Si — CI — tz 


j 1 .y p J 


pq pn pin n 1 
Co — C9 — C 1 0 — C 1 0 


_ 1 /3. / (j) 


p/r pi / ' -) / ' n 

Co — C 1 — Cz — Co 


0.5 (9) 


ni pq pm ni 
Cll — C9 — C 1 0 — C 1 0 


4.9 (7) 


ci p 1 p^ pi 

S 1 — C 1 — C2 — Co 


1 "7*7 fl 

i / /.y (?) 


pn pin P11 pn 
C9 — CIO — Cll — C12 


—3.O (O) 


p/; pi Pi n 
Co — C 1 — C2 — 1 1 


1 *7n T //I \ 

1 /y. I (4) 


pn pin P11 pn 
Clo — CIO — Cll — Clz 


1 *7C C /C\ 
1 /J.J (j) 


ci p 1 pi T1 

Si — CI — C2 — 11 


-3.0 (7) 


pin P11 pn p~7 
CIO — Cll — Clz — C/ 


n *7 

-0.7 (8) 


P1 PI PI P/1 

CI — C2 — Co — C4 


-U.O (11) 


po p"7 pn P11 
Co — C / — C 1 2 — C 1 1 


3.4 (8) 


T1 pi pi r~* a 
1 1 — C2 — Co — C4 


1 *7H O /ZL^ 

—179.8 (6) 


M 1 P"7 PI 1 P11 

JNl — C/ — C12 — Cll 


-175.3 (5) 


C2— C3— C4— C5 


0.9(14) 


Cll— C10— C13— 02 


-178.6(5) 


C3— C4— C5— C6 


-1.2(14) 


C9— C10— C13— 02 


0.3 (9) 


C4 — C5 — C6 — C 1 


1.1(12) 


Cll— C10— C13— Ol 


0.3 (7) 


C2— CI— C6— C5 


-0.9 (10) 


C9— C10— CI 3—01 


179.2 (5) 


SI— CI— C6— C5 


-178.4 (6) 







Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

Nl— Hl-02 i 0.86 2.38 3.214 (6) 162 

Ol— H10-02" 0.82 2.09 2.771 (6) 140 
Symmetry codes: (i) x-1/2, -y+l/2, z-1/2; (ii) -x+3/2, y+l/2, -z+1/2. 



sup-5 



supplementary materials 




sup-6 



supplementary materials 




sup-7 



